INTRODUCTION
With over 3 billion estimated users worldwide, social media's application is seemingly limitless in today's society. 1 Their use has been increasingly adopted in healthcare, as the ability for cost-effective and rapid dissemination of information can be used as a tool for education, networking, and collaboration. However, the attributes which make social media a powerful tool for communication also facilitate user vulnerability to abuse and unprofessionalism. This is particularly true for trainees in graduate medical education who maintain social media profiles.
There are large bodies of literature investigating professional social media use by attending plastic surgeons. [2] [3] [4] Recently, studies specific to trainees in plastic surgery have begun to emerge. 5 To better understand the nature of the literature discussing professional social media use in plastic surgery training, we undertook a systematic review of the available body of research. Our objective was to assess the state of social media use within the trainee population with regards to resident recruitment, education, professional development, and academic scholarship. We sought to investigate how social media have been incorporated in graduate medical education in general, and how that pertains to plastic surgery.
METHODS

Literature Search Methodology
A systematic review of the scientific literature was conducted in December 2018 for English-language peerreviewed publications using the following 6 For study purposes, social media were defined as web-based or mobile-based applications that enable individuals to construct a profile, publish user-generated content, facilitate multiuser interactive communication, and promote development of social networks. For this study, podcasts and blogs were included for analysis. However, Wiki platforms were excluded, as this platform allows content to be created without explicit authorship though it is a form of collaborative editing. In addition, Wiki platforms do not facilitate interuser exchanges, making them inherently different from blogging and other social media platforms. 6, 7 "Trainee" was defined as a resident physician, intern, or fellow. Thus, studies pertaining to medical students, undergraduate medical education, continuing medical education, and practicing physicians were excluded. Trainees in ancillary fields of medicine including pharmacy, nursing, and dietetics were excluded.
Selection Criteria
All titles and abstracts of the retrieved studies from the above database query were independently screened, and relevant publications were selected for potential inclusion. The full-text remaining articles were retrieved and assessed further for the presence of all of the following inclusion criteria: study focused on postgraduate trainees, main focus of study pertained to social media use, study presents original research data, and article word count excluding abstract, references, figure legends, or table captions exceeds 500 words. The following publication types were excluded: perspective, commentary, letters to the editor, conference abstracts, and case reports.
Data Extraction
The following variables were recorded from each study: study authors, publication year, study aim(s), study design, study time/duration, participant description, number of institutions involved in sampling, intervention description, social media platform used, evaluation method, type of data collected, internal structure validity, complexity of data analysis, outcomes, and study quality.
Quality Assessment
The quality of quantitative studies was appraised using the Medical Education Research Study Quality Instrument (MERSQI) (See This checklist was developed to promote explicit and comprehensive reporting of qualitative studies. 9 Criterion validity of the above tools was evidenced by publication impact factors, citation rates, and expert ratings.
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RESULTS
The initial search of the 6 aforementioned online databases identified 667 potential studies. Ten additional records were identified through a manual search of reference lists from the initial set of retrieved studies. After duplicates were removed from the initial search pool, 612 studies remained. After these studies were screened by title, a further 448 irrelevant studies were excluded. The remaining 164 studies were selected for full-text review, and after application of inclusion and exclusion criteria, 53 studies were included for final study analysis (Fig. 1) . Key study characteristics are described in Tables 1-4 for each of the 4 common areas of trainee education identified during the literature review: (1) resident recruitment, (2) education, (3) professional development, and (4) academic scholarship. Several studies focused on multiple areas. Ten (18.87%) studies investigated resident recruitment, whereas 14 (26.42%) studies investigated education. The majority of the studies (64.15%, n = 34) investigated professional development. The fewest studies (3.77%, n = 2) investigated academic scholarship. The social media platforms most frequently identified were Facebook (n = 34; 33.33%), Twitter (n = 24; 23.53%), YouTube (n = 7; 6.89%), and blogs (n = 7; 6.89%).
Many specialties were represented throughout the literature (Fig. 2) . The 2 most frequently cited specialties were urology and general surgery, each with 7 (13.21%) publications. This was followed by emergency medicine, with 4 (7.54%) publications. The following specialties were each cited in 3 (5.66%) publications: anesthesiology, internal medicine, pediatrics, and radiology. Only 1 study (1.9%) investigated social media use by plastic surgery trainees.
Resident Recruitment
Of the studies investigating resident recruitment, 7 (70%) discussed social media as a screening instrument for program directors (PDs) during the resident interview process. These studies revealed that 12.1%-37.5% of PDs frequently screen social media profiles of applicants. [27] [28] [29] [30] [31] 33, 35, 44 Plastic surgery was the specialty most likely to utilize social media for screening applicants, and Facebook (Facebook, Inc., Menlo Park, Calif.) was the social media platform most frequently used for this practice. 27 Of the PDs that screened applicants, 11%-38.1% reported lowering the applicant's rank or removing the applicant from the program's rank list. 28, 30 Two (20%) studies investigated the influence of social media on applicant residency preferences. The studies revealed 85% of interviewees utilized at least 1 social media platform to learn more about individual programs, 25 and 10% of respondents to another study reported that the presence of a program's social media profile would influence their residency choices. 32 Overall, there is an apparent trend toward residency programs establishing social media profiles, and taking advantage of this largely costpermissible opportunity. • Positive and negative comments broken down into major features, themes, and subthemes to determine frequency counts and percentages 6,314 comments identified, of which 4,541 (72%) were positive and 1,773 (28%) were negative. Institution was most commonly cited as major feature in both positive (17%) and negative (47%) comments. Training (clinical more often than research) was the second most cited feature in both positive (22%) and negative (16%) comments. Geography was the most cited theme-city, cost of living, and commute were commonly cited subthemes (Continued )
Education
Fourteen (26.42%) of the studies discussed social media as a platform for enhancing education. The majority of these studies (57.14%, n = 8) were observational, crosssectional studies consisting of surveys without intervention, and were aimed at gaining insight as to how social media are used in the trainee population for enhancing their education. Unsurprisingly, the majority of trainees use social media personally, up to 97.1%. 12 The familiarity and ease of use make social media an appealing educational platform for trainees, and up to 77% use social media for bolstering their medical education at baseline. 12 Go et al 54 Investigate existing perceptions and competencies regarding SoMe and professionalism among residents n = 70 residents from 9 disciplines
• Survey testing competency regarding digital professionalism and SoMe use 29% were familiar with current institutional policy on SoMe use, this was associated with a higher score by a mean of 2.2 correct responses to the survey. 67% reported instruction during medical school regarding appropriate SoMe use Twitter was the most commonly used social media platform (35.71%; n = 5) identified in studies pertaining to education. Three of the studies utilized pre-and postintervention (Twitter feed) surveys to evaluate the participants' opinions. One study revealed that 68.9% of respondents agreed their program's Twitter feed enhanced their education. 11 Other popular interventional social media platforms were blogs (n = 2) and podcasts (n = 2). 13, 14, 19, 21 Overall, the reported learner satisfaction from the incorporation of social media into trainee education was favorable. One study was able to measure this objectively through evaluation of quiz scores following the implementation of a Facebook and Twitter-based curriculum. The reported scores increased 10% points following the implementation of this curriculum.
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Professional Development
There were a total of thirty-four (64.15%) studies that investigated professional development. These studies included topics such as policing trainee digital professionalism (n = 10), observational studies investigating motivations for social media use (n = 8), studies investigating trainee professionalism competency (n = 6), Twitter analytics from conferences (n = 2), courses teaching trainees about social media and professionalism (n = 2), and studies investigating the existence of residency program social media accounts and related analytics (n = 3).
Of these studies, almost half (47.05%, n = 16) highlighted the potential negative impact of social media on trainee professionalism. For example, 10 (29.42%) studies investigated publicly available Facebook profiles of trainees for evidence of unprofessional conduct finding that up to 43% of publicly available Facebook accounts contained evidence of unprofessional conduct. 37 Photographs with alcohol, apparent intoxication, and sexually suggestive content were the most common recurring offenses. 39, [51] [52] [53] 61 The definition of unprofessional social media content differed from study to study. However, the majority of these studies advocated the urgent need for the establishment of standardized definitions regarding inappropriate social media content geared specifically for the trainee population. Four (11.76%) studies highlighted the need for professional and social competency training regarding social media use. Overt unfamiliarity with the existence of institutional social media policies was a recurring issue. 30, 39, 40, 54 Two studies demonstrated that the majority of trainees (73.29%) were able to provide correct responses to vignettes portraying issues with online professionalism. 40, 48 In addition, 94% of trainees agreed that a curriculum to Moubarak Thirteen studies (38.24%) explored current social media use and promoted it as a tool for improving professional development through knowledge acquisition, specialty-specific news/updates, and connecting with colleagues. 5, 18, 20, 22, 23, 34, 43, 46, 47, [57] [58] [59] Social media platforms cited most often for professional development were Twitter, YouTube, and LinkedIn. 34, 46, 59 One study successfully utilized Twitter to expedite the formal evaluation process between faculty and trainees through the use of private bidirectional direct messages. 41 The trainees and faculty responded favorably to this novel method and postintervention surveys revealed increased feedback volume and detail of evaluations received by Twitter when compared with the traditional method. 41 Overall, a substantial portion of the literature regarding social media and professionalism continue to focus on the dangers and apparent violations of professionalism. However, the number of studies investigating the use of social media to enhance professional development is growing.
Academic Scholarship
There were 2 studies (3.77%) promoting social media as a platform for academic scholarship. An approach described by Nikolian et al 58 entails residents and faculty supplying infographics, slides, and abstracts to be presented at a future conference to their program's Twitter account manager before the conference. This is followed by conference organizers assigning a specific hashtag for conference attendees to use. This method utilizes Twitter as a microblogging platform for academic scholarship and effectively disseminates research findings for the viewing of all of those interested.
The above approach does not address the issue of the lack of an existing peer-review process for verifying the credibility of scholarly articles published on social media platforms without an adjunctive conference. Rivas et al 59 found that 59% of urology trainees agreed that impact factor/altmetrics in social media could be considered for inclusion in an academic profile. The establishment of a standardized approach to providing an analogous peerreviewing process for articles published on social media platforms is a fairly novel proposition that warrants further investigation.
DISCUSSION
Today, 77% of Americans are on social media, spending 2 hours on content per day, and engaging 3 to 8 social media platforms. 1 The large-scale adoption of social media by society and the resulting capacity for widespread and rapid content dissemination is undeniable. As social media use enters the medical field and plastic surgery in particular, much has been written for attending surgeons to incorporate it successfully into their practices. 62 However, young adults, the demographic trainees fall in, particularly stand out in usage, with 88% of 18-to 29-year olds indicating they use some form of social media. 58 Trainees must also learn how to navigate the complex relationship between their professional lives and social media persona. This relationship is a double-edged sword and should be discussed earnestly to allow for the development of a healthy social media presence beginning during a trainee's residency. Our study demonstrates that there is a dearth of published studies in the plastic surgery literature regarding social media use by trainees. In fact, of the 53 studies identified in this review, only 1 addressed the use of social media by plastic surgery trainees. Of the published literature regarding this topic in all other specialties, 4 areas were commonly addressed: (1) resident recruitment, (2) education, (3) professional development, and (4) academic scholarship.
A social media presence may help or hinder a trainee. Beginning with the recruitment of medical students, programs turn to social media to find the ideal residency candidates. The current study demonstrates that residency PDs not only use their program's social media profiles as an advertisement to attract applicants but also as a screening tool to eliminate those that may behave inappropriately online.
This surveillance may continue throughout residency with studies showing nearly half of trainee social media accounts demonstrating unprofessional behavior at some point in their residency, and over 90% of trainees advocating for more education on professionalism in the online arena. The potential for severe consequences resulting from unprofessional behavior and the blurring of professional and personal boundaries on social media propelled governing bodies to begin tackling the problem headon. [63] [64] [65] In 2013, the Accreditation Council for Graduate Medical Education initiated the implementation of a restructured accreditation system for trainees, including educational milestones (developmentally based, specialtyspecific fundamental accomplishments). In plastic surgery, these milestones explicitly include professional and ethical use of social media as a requirement for training progression. 66 Despite potential pitfalls, social media also have tremendous potential to enhance trainee education and scholarly activity. Notably, numerous studies have shown social media to be a powerful educational tool by engaging tech-savvy trainees with educational blogs, YouTube videos, podcasts, and Twitter feeds. 12, 21, 33 The incorporation of social media into education is overwhelmingly wellreceived by the trainee population. There is also a great opportunity for encouraging professional development and increased scholarly activity of trainees by engaging in social media. Such examples include connecting with colleagues across the globe, following experts of various fields, conducting scholarly communication, or utilizing healthcare hashtags to follow topics of interest.
Given its potential for enhancing the residency experience, social media use by plastic surgery trainees will likely continue to rise over the coming years. Trainees must learn to navigate balancing an online social media presence with their professional responsibilities. Unfortunately, there presently are no universal social media guidelines specific to trainees in plastic surgery. Chandawarkar et al 5 recently published proposed responsible guidelines for social media use for plastic surgery trainees, where an excellent attempt at bridging this gap while encouraging meaningful social media use was made. In their publication, they offer recommendations to trainees to first consider the purpose of their posts to encourage thoughtful content. They also outline areas of potential legal, ethnical, professional, and less obvious violations. Given the lack of published data on social media use by plastic surgery trainees, further discus-sion into social media use during the training period of a plastic surgeon's career should be undertaken with an emphasis on nurturing responsible conduct early on. This is particularly poignant as responsible conduct during the trainee's residency may have implications for future board certification and career prospects following graduation.
CONCLUSIONS
Social media's ubiquity and novelty present challenges in defining their use for the physician in training. The majority of initial studies on the matter voiced caution and concern regarding the professionalism of house staff or applicants. The obvious uses of social media as a tool for PDs to screen applicants and monitor trainee's online professionalism have been highlighted in the literature. In this study, we depict evolving perceptions, a paradigm shift, where a growing body of literature is now focusing on promoting responsible social media use, examining how social media training can enhance professional growth and academic scholarship. As the tone of dialogue transitions from trepidation to interest or even enthusiasm, it is clear that there is a need for formalized standards and education on social media use established within the trainee's curriculum. Beyond responsible use, training in social media as a platform for professional development and scholarly pursuits can ultimately help house staff harness social media's pervasiveness and reach in a positive manner.
